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therefore, that the absolute velocities of the molecules can be calculated from the pressure and the density.
These calculations have been made by Clausius. According to him the molecules of air move with a mean velocity of 485 metres per second, and the molecules of hydrogen with a mean velocity of 1,844 metres. A body projected vertically upwards with a velocity of 485 metres per second would reach a height of 12,000 metres before falling.
Can the gaseous molecules which move with such velocity pass freely over such enormous distances ? No; tfieir number is so immense that at every instant they come into contact, encounter each other, and rebound, so that in a gaseous mass formed of molecules of the same kind the latter move in every direction with variable velocities and, between two encounters, in sensibly rectilinear directions. What happens when a gas thus constituted is mixed with another on which it has no chemical action ? The molecules of the two fluids begin to diffuse into the space opened to them; preserving their velocities, they encounter each other, so that the sum of their impacts represents the total pressure excited by the mixture. In other words, the pressures of the two gases are added together. This is Dalton's law, which also follows as a natural consequence from the hypothesis of Daniel BernouillL
The gases just considered are perfect gases. Their molecules, freed from all cohesion, exert upon each other neither attraction nor repulsion, and, if they encounter each other, it is chance which brings them together. But in reality perfect gases do not exist.